Hermite’ Library 


VOL. 13, No.1 | 


BULLETIN cep 3°97 


OF 


THE NEW YORK 
ACADEMY OF MEDICINE 


JANUARY, 1937 © 





PUBLISHED MONTHLY BY 


THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street 





RESULTS— 
SIMPLICITY 


S.M. A.is a food for infants—derived from tuberculin tested cows’ milk, the fat of which is 
replaced by animal and vegetable fats including biologically tested cod liver oil; with the 
addition of milk sugar and potassium chloride; altogether forming an antirachitic food. When 
diluted according to directions, it is essentially similar to human milk in percentages of pro- 
tein, fat, carbohydrates and ash, in chemical constants of the fat and in physical properties. 


S.M.A. CORPORATION CLEVELAND, OHIO 




















BULLETIN OF 
THE NEW YORK 


ACADEMY OF MEDICINE 


Vol. 13 JANUARY, 1937 No. 1 














A CASE OF PERICARDITIS WITH EFFUSION* 


Studies of Venous Pressure Changes 


J. L. Caucuey, Jr. 


The case presented here was studied in the medical wards 
of the Presbyterian Hospital for many weeks. During 
that time it was not possible to establish beyond doubt a 
diagnosis, but some studies were done which seem to be of 
clinical and physiological interest. 

The patient was a 53 year old married negro laborer who 
entered the hospital on December 16, 1935, complaining of 
cough and shortness of breath of 6 weeks’ duration. 

The family and marital data were unimportant. He had 
been a persistent user of tobacco in various forms, and until 
5 years before had consumed alcoholic fluids frequently, 
often to excess. His occupation had always been that of 
laborer, and had consisted of heavy out-of-door work with 
no exposure to industrial hazards. His average weight had 
been 155 pounds, and he had noticed no recent change. 

His general health had always been excellent. Pneu- 
monia 26 and “flu” 18 years before were the only serious 
illnesses he had experienced. He had several head colds 
each winter, but none severe enough to keep him from his 
work. Eleven years ago he received a razor wound of the 
abdominal wall large enough to allow some of his intes- 
tines to escape from the abdominal cavity. Operative clos- 
ure was done promptly and he had an uneventful recovery. 





* From the Department of Medicine, College of Physicians and Surgeons, 
Columbia University, and the Presbyterian Hospital, New York City. 
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An insurance examination 5 years before admission, in- 
cluding urinalysis, blood pressure measurement and aus- 
cultation of the heart and lungs, showed no abnormalities. 


His present illness began rather abruptly 6 weeks before 
admission when he had a cough productive of thin, white, 
foamy sputum, and seeming to arise from a tickling sen- 
sation under the upper part of the sternum. With this 
cough he had no sore throat, chest pain, fever, or general 
malaise, but at this same time he noticed that if he tried 
to hurry up a flight of stairs he would become short of 
breath and feel weak. There was no precordial pain, pal- 
pitation or edema. 

Although the dyspnea increased slowly in severity, he 
continued his work as a WPA laborer. Two weeks before 
admission, following exposure to cold, his symptoms be- 
came more severe, with cough more frequent and more 
violent, sputum more profuse, and breathing more difficult. 
At this time he first noticed a rather dull aching pain 
under the sternum on exertion, relieved promptly by rest. 


His appetite continued to be good, but 10 days before 
admission he observed that eating even a small amount 
of food caused a feeling of epigastric fullness. He consulted 
a physician who said that his liver was swollen and pre- 
scribed some medicine. This failed to help him, his symp- 
toms progressed, orthopnea developed, and he came to the 
hospital for treatment. He had continued working until 
3 days before admission. 

His temperature was 101°, pulse rate 100, respiratory 
rate 24 and blood pressure 130 systolic, 95 diastolic. 

Physical examination showed a thin, acutely ill negro 
with dyspnea, orthopnea, and paroxysms of coughing dur- 
ing which he raised considerable mucoid sputum. The 
pupils were normal. The ocular fundi showed only moder-’ 
ate sclerosis. The teeth were carious, the throat and neck 
negative. There was no glandular enlargement. The res- 
pirations were shallow. There were signs of pleural ef- 
fusion at the left base, numerous moist rales at the right 
base. The apices were normal. The heart was extremely 
large, the sounds muffled. The rhythm was regular. The 
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pulmonic second sound was louder than the aortic and 
there was a soft systolic murmur at the apex. The radial 
pulses were of good quality and the vessel walls soft. 
The liver extended 6 cm. below the costal margin. The 
spleen was not palpable. There was no shifting dulness 
or fluid wave. The genitalia were normal and rectal exami- 
nation negative. Normal reflexes were elicited. There was 
moderate edema over the sacrum, only slight edema of the 
ankles. There was no clubbing or tremor of the fingers. 


Investigation showed : 

Urine—normal. 

Blood Wassermann—negative. 

Hemoglobin—75 per cent (Sahli). 

Red Blood Count—4,270,000. 

White Blood Count—11,300, with polymorphonuclears 
68 per cent. 

Erythrocyte Sedimentation Rate—47 mm. in 1 hour. 

Non-Protein Nitrogen—46 mg. per cent. 

Electrocardiogram—sinus rhythm, P—R interval 0.14 
second, T: isoelectric, T2, Ts and Ts inverted, and all the 
T waves of low amplitude. 

Portable x-ray of the chest—enormous heart shadow 
with some pleural fluid at each base, the apices clear. 

Vital Capacity—1,200 c.c. 

Circulation Time—42 sec. (NaCN—normal 20). 

Venous Pressure—262 mm. H2O (direct method—nor- 
mal less than 100). 

The diagnostic problem seemed to be a differentiation of 
acute cardiac dilatation from pericardial effusion. He was 
given rest, morphine, oxygen, and digitalis, and 400 c.c. of 
fluid were removed from the left pleural cavity. With this 
there was some temporary improvement, but on the 5th 
day after admission his condition became worse, his pulse 
became “paradoxical”, and x-ray showed an alteration in 
the shape of the heart with a change from the upright to 
the recumbent position. A paracentesis of the pericardium 
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Fic. 1. Picture taken 5 days after admission, with patient erect, showing 
huge heart shadow of the “water bottle” type. 
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was done and 550 c.c. of bloody fluid—Hgb. 21 per cent, 
R.B.C. 1,000,000—were removed. The patient showed a strik- 
ing improvement, but only temporarily, so that a second 
pericardial tap was done with the removal of 700 c.c. of 
fluid, and the injection of 150 c.c. of air. Following this 
there was a marked improvement in the patient’s condi- 
tion, which continued for several weeks. 


During this period, in spite of a persistent low grade 
fever and elevated erythrocyte sedimentation rate, all signs 
of congestive failure disappeared. However, this improve- 
ment was not maintained, his condition became steadily 
worse, and in spite of the fact that there was no evidence 
of reaccumulation of pericardial fluid, he developed gradu- 
ally increasing congestion of the bases of the lungs, en- 
largement of the liver and edema over the sacrum. 


Three x-ray pictures have been selected to illustrate the 
changes in his heart contour: 


(1) On admission (Fig. 1). Typical “water bottle” shape. 


(2) After injection of air (Fig. 2). With patient lying on 
his side, the thickened pericardium is outlined. 


(3) After signs of congestive failure reappeared (Fig. 3). 
There is no evidence of reaccumulation of fluid. 


This case was selected for presentation because interest- 
ing data giving a more or less quantitative measure of the 
circulatory status were obtained by study of the venous 
pressure, circulation time and vital capacity during his 
course. 


The first chart (Fig. 4) shows the change in the venous 
pressure during the withdrawal of pericardial fluid. It 
can be seen readily that the most marked fall in venous 
pressure occurred with the removal of the first few cubic 
centimeters of fluid. This illustrates what may be called 
the “critical effect” which arises during the accumulation 
of pericardial fluid when the pericardial pressure reaches 
a height sufficient to embarrass seriously the diastolic fill- 
ing of the heart. 
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Fic. 3. Picture taken 3 months after admission, with patient erect, showing 
no evidence of reaccumulation of pericardial fluid. 














8 BULLETIN of THE NEW YORK ACADEMY of MEDICINE 








250 
PATIENT J.S. 
VENOUS PRESSURE 
DURING 
PERICARDIAL TAP 
200L 
Venous 1 
pressure \ 
(M.M. of H20) “aN, 
150L Mry 
\ 
a 
\ 
emi 
{00L 
0400200. 300. 400 500600 


Cubic centimeters of pericardial fluid 


Fic. 4. Diagram of venous pressure change during removal of fluid from 
pericardium, 5 days after admission. 


During the removal of this fluid the other changes noted 
were: 

Increase of vital capacity from 900 to 1400 c.c. 

Increase of arterial pressure from 128/90 to 165/95. 

Decrease of circulation time from 45 to 21 seconds. 

The second chart shows the changes in the venous pres- 
sure, vital capacity and circulation time during the pa- 
tient’s stay in the hospital. It gives a graphic representa- 
tion of his improvement during the first few weeks and 
of the change for the worse later in his course. The vital 
capacity measurements were discontinued when the pa- 
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tient’s condition became such that he was not able to 
cooperate well, while the circulation time studies were 
given up because of the severe reaction which the patient 
began to have to the sodium cyanide. 
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Fic. 5. Changes in venous pressure, vital capacity and circulation time, 
showing early improvement, followed by relapse. 


In conclusion it may be said that no definite diagnosis 
was proven clinically. No tubercle bacilli were demon- 
strated in the sputum, or the pleural or pericardial fluid. 
He had a persistent, but variable fever and an elevated 
erythrocyte sedimentation rate and the best interpretation 
seemed to be that he had had a tuberculous infection of 
the pericardium with exudation of bloody fluid, which then 
progressed to the formation of tuberculous granulation 
tissue in the pericardium, with progressive impairment of 
the cardiac function. 

Because of the persistent evidence of active infection, 
and because of the patient’s extremely poor general con- 
dition, surgical treatment of the pericardial adhesions 
seemed to be definitely contra-indicated. 
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Addendum: This patient died on May 25, 1936, six days 
after the case was presented at the Academy of Medicine. 
An autopsy was done by Dr. M. N. Richter. The final 
anatomical diagnoses were: Tuberculosis of Pericardium ; 
Miliary Tuberculosis, generalized; and Pulmonary Tuber- 
culosis, right. The pathologist’s final note was: “A case 
of tuberculous pericarditis in an elderly colored man. The 
route of infection can not be traced. There is a terminal 
miliary dissemination, and somewhat larger areas of case- 
ation at the apex of one lung, and in the prostate, but these 
have not the appearance of old lesions.” 


Reference: W. P. Tuompson, “Primary Tuberculosis of the Pericardium”. 
J.A.M.A., 1933, Vol. 100, p. 642. 


CHANGE IN ADVERTISING POLICY 


It is announced that after the expiration of present con- 
tracts, advertisements for medical products will be accepted 
by the Academy Bulletin only when accepted by the Coun- 
cil on Pharmacy and Chemistry or the Council on Physical 
Therapy of the American Medical Association. 


Advertisements for medical products not considered 
by the councils of the American Medical Association will 
be accepted only with the approval of the Editorial Board. 


Advertisements for non-medical products will be ac- 
cepted if advertisements are in conformity with the type 
approved by the Editorial Board. 











RECURRENT PERICARDIAL EFFUSION 
OF UNKNOWN ETIOLOGY 


REPORT OF A CASE WITH STUDIES OF THE CIRCULATION 
AND OF ABSORPTION FROM THE PERICARDIAL CAVITY*} 


Harotp J. Srewart, Norman F. Crane and Jonn E. Derrricx 
From the New York Hospital and the Department of Medicine, 
Cornell University Medical College, New York 

There has been under our observation for 21 months a 
patient who has presented an unusual lesion involving the 
pericardium, namely recurrent chronic pericardial effusion, 
for the occasion of which we have so far been unable to 
ascertain or establish the mechanism. We have been unable 
to find in the literature a situation similar to it and on 
this account it appeared to be of interest to describe the 
case. Moreover, the opportunity was afforded us of making 
certain studies of the circulation. 

The function which the pericardium serves has not been 
clearly defined. The notion is current that its chief func- 
tion is to prevent rapid dilatation of the heart’. Too much 
emphasis may have been placed on this point. Congenital 
absence of the pericardium occurs in man and individuals 
exhibiting this defect have not appeared to have suffered 
circulatory embarrassment**. Moreover, in dogs the peri- 
cardium may be excised without giving rise to untoward 
effects’. The pericardium is a none too distensible sac 
when subjected to acute stretching, but is capable of rather 
remarkable distensibility when it is put to the test grad- 
ually. The lesions to which it is subject give it unusual 
significance even though its exact function has not yet been 
defined. The pericardium is subject on the one hand to 
lesions which give rise to the accumulation of fluid in the 
pericardial cavity, and on the other hand to lesions leading 





* An abstract of certain of these observations was read at the Annual 
Scientific Meeting of the New York Heart Association on April 28, 1936. 
Transactions of the New York Heart Association, American Heart Journal, 
1936, vol. 12, p. 241. 

+ This paper is also No. 2 of the series on Studies of the Circulation pub- 
lished from the New York Hospital and the Department of Medicine, Cornell 
University Medical College. 


11 








12 BULLETIN of THE NEW YORK ACADEMY of MEDICINE 


to the formation of adhesions, which may be external or 
internal or both. In fact, the first, fluid, may be the fore- 
runner of the second, adhesions. In both situations the 
function of the enmeshed organ, the heart, may be inter- 
fered with seriously. With regard to the former lesion— 
pericardial effusion—there is point in knowing to what 
extent it interferes with the circulation, because of the 
frequency of its occurrence in the course of rheumatic in- 
fection, tuberculosis, empyema, as a consequence of other 
infections involving its surface, uremia, and occasionally 
congestive heart failure. It may be of sufficient quantity 
to give rise to cardiac tamponade. Cohnheim* described 
clearly the consequences of acute distention of the peri- 
cardium in animals. As a matter of fact, up to the present 
the information which is available has been derived for the 
most part from observations made of animals. Patients 
exhibiting pericardial effusion are too sick in most in- 
stances to cooperate in prolonged and detailed observations. 
Furthermore, neither the mechanism of the formation of 
pericardial fluid, nor of its absorption, nor the factors con- 
trolling its quantity under normal circumstances are pre- 
cisely known. In short, there is a provocative lack of 
knowledge pertaining to the pericardium. We have had 
opportunity in the case of this patient to make certain 
observations leading to a clearer insight into these 
mechanisms. 

In this paper is recorded a description of this unusual 
ease exhibiting chronic pericardial effusion, together with 
certain quantitative measurements of the circulation in 
the presence of cardiac tamponade, as well as certain obser- 
vations relating to absorption of dyes from the pericardial 
cavity. A more detailed study of the measurements of 
the circulation will be made elsewhere. 


All observations were made with the patient in a basal 
metabolic state: rebreathings for the calculation of the 
arteriovenous oxygen difference, the oxygen consumption, 
the vital capacity, the circulation time, the venous pressure, 
the height and weight, the electrocardiogram, the x-ray 
photograph of the heart, the blood pressure. Measurements 
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of cardiac output were made by the Grollman method, the 
three sample technique being employed®. The estimation 
of the arm to tongue circulation time was made by the use 
of decholin’. The venous pressure was measured by the 
direct method’. 

I. C., History No. 94114, a white female, 14 years of age, 
was admitted first to the New York Hospital on April 12, 
1935, complaining of swelling of the eyelids, cyanosis, 
dyspnea on exertion, and frequency of urination of six 
vears duration. There was no family history of tubercu- 
losis. The past history contained no significant facts. 

The present illness began in 1928, when the patient was 
seven and a half years of age. At this time swelling of the 
eyelids and lips appeared. At the end of six weeks, during 
which the patient experienced headache, she was admitted 
to the New York Nursery and Child’s Hospital on October 
29, 1928. An abstract of the data at this time discloses 
these facts: There was edema of the face, bilateral hydro- 
thorax, ascites, and enlargement of the liver to the level 
of the umbilicus. The systolic blood pressure measured 
100 mm. of mercury, the diastolic 75 mm. There were no 
murmurs of the heart. The examination of the urine re- 
vealed no abnormalities. The Wassermann reaction of 
the blood was negative. Tuberculin reaction of the skin 
was negative. The serum proteins amounted to 7.3 gm. per 
cent. The fluid removed from the pleural cavity appeared 
to be a transudate. The electrocardiogram showed com- 
plexes of low amplitude with a slight tendency to right 
axis deviation. X-ray photograph of the chest confirmed 
the diagnosis of bilateral pleural effusion and suggested the 
“presence of pericarditis.” As a consequence of the removal 
of the pleural fluid by paracentesis and the use of diuretics, 
the patient improved and was discharged from the hospital. 


She was readmitted to the same hospital in February, 
1931 because of recurrence of symptoms. Again, after 
treatment by measures similar to those used before, she 
improved sufficiently to be discharged. After that time she 
was seen at irregular intervals. In 1933 the patient ob- 
served cyanosis of the hands and feet. Because of the 
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reappearance of ascites, admission to New York Hospital 
was recommended, and she was admitted suffering from 
the complaints already recorded. 


Examination at this time revealed an under nourished, 
under developed girl, who looked younger than her stated 
age of 14 years. Asa matter of fact she was approximately 
the size of the average child of 8 years. Her mental de- 
velopment had not been retarded. The combination of these 
two factors—undersize and normal mental capacity—gave 
the child a semblance of precocity. There was cyanosis of 
the lips and nail beds. The face was puffy. The retinal 
vessels were engorged. The heart rate was rapid, the pulse 
of small volume. The superficial veins were distended, 
especially those of the neck. In fact, the venous pressure 
measured 135 mm. of saline (normal usually less than 100 
mm. by this method). The systolic blood pressure measured 
120 mm. of mercury, the diastolic 80 mm. There were signs 
of a moderate amount of fluid in the left pleural cavity. 
The percussion of the heart showed it enlarged both to the 
right and to the left. There were no murmurs of the heart. 
The heart sounds were moderately loud. The fluoroscopic 
examination of the heart revealed a large cardiac silhouette 
having almost no visible pulsation. The configuration of 
the shadow was compatible with the diagnosis of peri- 
cardial effusion. There were signs of fluid in the peritoneal 
cavity. After removal of 1900 c.c. of greenish yellow ascitic 
fluid (April 13, 1935) the liver was found to be enlarged. 
Tap of the pericardium having been decided upon, 1100 c.c. 
of yellowish green fluid was removed. After its removal 
the cardiac shadow in the x-ray photograph was smaller, 
but remained large, still. The hilal markings were in- 
creased, and the lung markings were accentuated. The 
patient’s condition improved following the pericardial tap. 
It may be stated at this time that guinea pigs inoculated 
with pericardial fluid on two occasions and ascitic fluid 
on one occasion did not develop tuberculous lesions. Tuber- 
culin skin test at this time as well as on another occasion 
was negative. She was given ammonium chloride and 
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salyrgan and theocalcin with moderate diuretic effect. 
Having lost 3 kgm. in weight, she was discharged on May 
6, 1935. During this admission the count of the red blood 
cells was 4,700,000, of the white blood cells 11,600. The 
hemoglobin amounted to 95 per cent (Sahli) on a basis of 
14.5 grams being equivalent to 100 per cent. The serum 
proteins amounted to 6.0 grams per cent. The examination 
of the urine was essentially negative. In the concentration 
test the specific gravity of the urine rose to 1.027. She 
excreted 45 per cent of the phenolsulphonephthalein in 45 
minutes, and 75 per cent of it in two hours. The electro- 
cardiogram showed complexes of low voltage (Fig. 3). 

It was suspected at this time that the patient’s symptoms 
and signs were due to an accumulation of fluid in the peri- 
cardial cavity, in short, that pleural effusion, ascites, en- 
largement of the liver, edema of the face, distention of 
the neck veins, elevation of venous pressure, occurred as 
a consequence of cardiac tamponade, a notion that was con- 
firmed later. The etiology of the pericardial lesion was, 
however, not known. 

The patient was readmitted May 23, 1935 because of 
recurrence of cyanosis, edema of face and now of legs, 
orthopnea, ascites and pleural effusion. On this occasion 
600 c.c. of fluid was removed from the pericardial cavity 
(2nd tap) on May 25, 1935. The patient was relieved of 
her symptoms by this measure and the signs of the other 
accumulations of fluid (pleural and abdominal) decreased. 
Giving salyrgan resulted in diuresis of 1930 ¢.c. at a time 
when the fluid intake was 1050 c.c. There was gradual 
recurrence of pericardial fluid with the signs and symptoms 
of tamponade again appearing. Experience showed that 
pericardial tap was required at approximately four week 
intervals, and was followed on each occasion by relief of 
the symptoms. From the time of the first tap, April 24, 
1935 to November 5, 1935 (7 months) 7 taps were necessary. 
The amount removed varied between 500 c.c. and 1500 c.c., 
but it was in most instances greater than 1000 c.c. 


During this time (7 months) we had the opportunity of 
making many observations of the circulation before and 
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after removal of fluid by pericardial tap (see observation 
and discussion). X-ray and fluoroscopic examinations 
after removal of fluid did not reveal calcification of the 
pericardium. It was found that the administration of 
theocalcin and salyrgan or mercupurin delayed the recur- 
rence of secondary consequences of venous obstruction, 
ascites and pleural effusion. Observation on many occa- 
sions allow us to make these generalities: Following tap, 
the relief of the patient’s symptoms was striking: dyspnea, 
cvanosis and distention of neck veins diminished at once; 
the next day the face was no longer swollen and ascites 
and pleural effusion decreased. Improvement continued 
for a week or ten days, when the patient then observed a 
gradual recurrence of symptoms, increasing in severity 
until pericardial tap was again necessary. It was apparent 
that the patient was suffering from a pericardial lesion 
giving rise to recurrent effusion. Since it did not appear 
to be tuberculous in its nature, and organic lesion of the 
heart could not be detected, and there was no evidence of 
rheumatic infection, the nature of the lesion was a matter 
of speculation only. 

That there might be pericardial adhesions giving rise to 
multiple loculations, or to mechanical obstruction appeared 
to be a possibility. Because pericardial taps were required 
at shorter intervals an exploratory operation was decided 
upon at the time of the seventh admission in November, 
1935. This decision having been made, pericardial tap 
was done. In an interval when the patient was at her best 
she was transferred to the Surgical Service and operated on 
by Dr. George J. Heuer on November 15, 1935, under ether 
and oxygen anesthesia. 

Operation: Exposure of the pericardium was made by 
removal of the third and sixth costal cartilages. The peri- 
cardium was exposed over an area 6 cm. square. Out- 
wardly it appeared normal. There were no external 
adhesions. The pericardium was incised and 800 c.c. of fluid 
removed slowly. The patient suffered no untoward effects 
as a consequence of release of the intrapericardial pressure. 
The sac was then opened more widely. The heart was not 
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enlarged. There wasa fibrous exudate covering it. There were 
no adhesions between the visceral and parietal pericardium 
and no bands which could have caused obstruction were 
detected. The heart was freely movable. There did not 
appear to be obstruction about the superior or the inferior 
vena cava. The parietal surface was smooth and glistening. 
Tubercles were not present. A strip of pericardium was 
removed for microscopic examination and in sewing up 
the layers, the pericardial edges were not approximated 
but the cavity was left open to the mediastinum. Following 
operation there was rise in temperature, 38.6° C. (mouth), 
but this fell to normal in six days. When accumulation of 
fluid in the left chest and pericardial cavity occurred 
rapidly the output of urine was increased by giving 
mercupurin every three days. She began sitting up on 
November 29, 1935. Removal of 1400 c.c. of pericardial 
fluid was required on December 5, 1935 (Sth tap). She was 
discharged December 8, 1935, to be followed in the Cardiac 
Clinic. The ninth tap was required on December 17, 1935, 
and from that time until November 19, 1936, seventeen 
taps have been necessary. The total number of taps was 
twenty-three from the time of the first, April 27, 1935, to 
November 19, 1936. The amount of fluid has varied between 
600 c.c. and 1800 c.c. On each occasion the pulse was para- 
doxical in type when fluid was present and lost this char- 
acteristic after its removal. During this time the patient’s 
regime has been as follows: She takes a diet which has low 
salt and high protein content. The daily fluid intake is 
limited to 1200 c.c. Between pericardial taps the patient 
is given 1.0 to 2.0 c.c. mercupurin intravenously at 7 to 
10 day intervals. The patient’s general condition has 
remained unchanged. Menses have not yet started. The 
height has increased from 139.5 em. (April, 1935) to 143.0 
em. (November, 1936) in 21 months. Her weight when 
she was free of fluid in April, 1935 was 27.8 kgm. and it 
was, in November, 1936, 29.0 kgm. at a comparable time 
in her state of well-being. There has been no rise in 
temperature. She attends school and obeys her own incli- 
nation as to activities which, as experience has shown, do 
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not alter the velocity of the reaccumulation of fluid. Taps 
were necessary every 3 to 4 weeks. Recently, however, 
the interval has appeared to be a few days longer. Moreover, 
ascites does not recur to the same extent as formerly. The 
implications of these two observations are not clear. 
Exploratory operation has not appeared to alter the course 
significantly. 

During this time there has been no significant change 
in red blood cell count or in hemoglobin. The serum pro- 
teins have remained normal (6.6 gm. per cent, albumin 4.2 
gm. per cent, globulin 2.2 gm. per cent on May 11, 1935) 
on each occasion they have been examined. On October 16, 
1936 the low value of 5.5 gm. per cent (albumin 2.8 gm. 
per cent, globulin 2.2 gm. per cent) was obtained after 
tap when dilution of the blood may have been present as a 
consequence of diuresis’. 

The fluid removed from the pericardial cavity has ex- 
hibited on all occasions essentially the same characteristics. 
The specific gravity varied between 1.016 and 1.020, the cell 
count from 30 to 70 cells, most of them lymphocytes, per c. 
mm. The total protein content of the fluid measured 6.2 
gm. per cent (albumin 2.5 gm. per cent, globulin 3.7 gm. per 
cent) on April 20, 1936. As has already been indicated, 
guinea pigs inoculated with fluid on April 25, 1935 and 
December 21, 1935, and with ascitic fluid on March 16, 1936, 
did not develop tuberculous lesions. 


Procedure of Pericardial Tap 


Before the first few taps were performed the patient was 
given morphine or amytal. It was found, however, that 
nausea and vomiting frequently occurred after the oper- 
ation. The patient then requested that drugs be withheld ; 
since this has been done she has experienced no discomfort. 


The patient is propped up in bed, so that she is sitting 
almost upright. The operation is carried out under the 
usual sterile precautions. After infiltration of the skin 
and subcutaneous tissue with novocaine an 18 gauge needle 
is inserted in the fifth rib interspace, slightly outside the 
nipple line. The needle is inserted parallel to the chest 








RECURRENT PERICARDIAL EFFUSION 19 


wall so that it enters the pericardial cavity parallel to the 
heart. Before inserting the needle it is attached to a 3-way 
stop-cock and a 50 c.c. syringe. On each occasion fluid has 
been readily obtained. It is drawn into the syringe and 
delivered by the stop-cock into a beaker. The use of a 
syringe permits slow removal of the fluid. During removal 
of the fluid respirations become easier, the neck veins less 
distended and cyanosis fades. The apical impulse may be- 
come visible and toward the end of the tap the cardiac 
impulse has been felt at times against the needle. When 
this occurred the patient did not complain of pain but 
experienced a vague uneasiness. As much fluid is removed 
at each tap as can be obtained. 


Before discussion of the therapeutic measures which 
present themselves in the case of this patient, the salient 
features which serve to delineate the situation might be 
recapitulated. This patient, suffering from recurrent peri- 
cardial effusion, has been observed by us over a period of 
21 months. As we have already described, she develops 
signs and symptoms of cardiac tamponade which have been 
found by experience to be a consequence of pericardial 
effusion. Removal of the pericardial fluid results in the 
disappearance of signs and symptoms for 10 to 14 days 
with a gradual return over the ensuing 10 to 14 days, when 
tap is again required. Over a period of 21 months, 23 thera- 
peutic pericardial taps have been required. At first it was 
the notion that the patient was suffering from a tuberculous 
lesion of the pericardial cavity. Guinea pigs inoculated 
with the pericardial fluid and abdominal fluid, however, 
did not develop tuberculous lesions and on the other hand, 
the patient has a negative tuberculin test. Section of the 
pericardium later revealed chronic inflammatory tissue 
only. The lining layer of mesothelial cells was lacking. 
X-ray of the chest did not show evidence of tuberculous 
lesion of the parenchyma of the lung. The patient neither 
exhibited on examination nor gave a history of the stigmata 
of rheumatic infection. It seemed to us that exploratory 
investigation of the pericardial sac was in order; by chance 
there might be mechanical obstruction leading to the 
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accumulation of fluid in the sac. None was found at oper- 
ation and the microscopic examination of the sac did not 
reveal evidence of acid fast infection. This operation, 
viewed after one year, has not appeared to alter the course 
of the disease. 


THERAPY 


Several methods of therapeutic approach to this problem 
other than those already tried have been considered but 
we have been unwilling to resort to any of them. These 
may be discussed briefly. 


1. Simple opening of the pericardial sac and leaving it 
open to the mediastinum did not result in alteration of the 
course, since reaccumulation of fluid continues to occur. 
Either the two edges of the pericardium finally approxi- 
mated and healed, or the margins of the sac adhered 
to the mediastinum, and the anterior mediastinum has 
become a part of the pericardial sac sealing the defect. 


2. Total excision of the pericardial sac was discussed 
before and at the time of operation, since there was reason 
to believe from analysis of the available data that it could 
be removed safely. Not knowing the mechanism of the 
formation of the fluid it appeared that two untoward con- 
sequences might ensue: (a) continued recurrence of fluid 
and the virtual reformation of a pericardial cavity, the 
parietal component being formed by the mediastinum, or 
(b) that adhesions might form in an irregular trabeculated 
fashion and fluid reaccumulate in pockets which could not 
be drained satisfactorily by tap. 

3. Removal of part of the pericardial sac with scarifica- 
tion of the posterior part of it and of the heart in an attempt 
to produce adhesions to obliterate the cavity. This was 
discussed and decided against for the reason already 
given (2b). 

4. The situation could probably be approached surgically 
if the pericardial sac could first be made adherent to the 
heart. In short, if the pericardial cavity were obliterated 
by adhesion of the two layers, the fibrous pericardium 
could be stripped off later if evidence of constriction ap- 
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peared. The use of irritants such as permutit” and 
powdered bone dust™ have been considered. We have been 
deterred from their use by the fear of adhesions giving rise 
to pocket formation which we could not adequately relieve 
by tap. 


5. The use of air or lipiodol in the pericardial cavity 
when fluid was removed, as has been done in the treat- 
ment of tuberculous pericarditis ‘has been considered”. 
The objections to this may be the same as those already 
mentioned. It is possible, however, that at some time the 
effects of small amounts of air left in the pericardial cavity 
at the time of the tap, will be tested. 


There are two measures which appear to be contraindi- 
cated in the treatment of pericardial effusion per se, but 
may, of course, be required for another condition which may 
be present. If these opposing interests arise, the need for 
these measures would have to be balanced against the 
contraindications. We refer to venesection and to the use 
of digitalis. First with regard to venesection: the rise in 
venous pressure in this situation is a measure of the degree 
of obstruction to the inflow of blood, and of the extent the 
cardiac output is decreased thereby (Fig. 4). This 
head of pressure is required to force blood into the heart 
because of the increased intrapericardial pressure; lower- 
ing venous pressure by venesection may bring it to the 
level of the intracardiac pressure, a situation in which no 
blood would enter the right heart. With respect to the use 
of digitalis, there is this to be said: Stewart and Cohn“ 
have shown and Stewart and his coworkers’ have demon- 
strated again the observation that digitalis decreases the 
size of the heart. Giving digitalis presumably would make 
an organ whose diastolic size is already encroached on 
smaller still, a result which does not appear to be bene- 
ficial under these circumstances. On the other hand, with 
respect to its effect on contraction, namely an increase”, it 
would appear to be superfluous, because the heart is in 
all likelihood putting out in unit time all the blood which 
gets into its cavities. 
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OBSERVATIONS 


Effect of Pericardial Effusion on Cardiac Output. There 
was opportunity to measure the cardiac output on several 
occasions before and again after pericardial tap. On 
April 30, 1935, after 1100 c.c. (1st tap) had been removed 
on April 24, 1935, the cardiac output measured 3.00 liters, 
equivalent to 3.00 1./sq.m/min., and 26 c.c. per beat (Fig. 
1). On May 24, 1935 when fluid had reaccumulated and 
the patient exhibited the signs and symptoms of cardiac 
tamponade which have been described, the cardiac output 
had fallen to 2.03 1./min., which amounted to 1.83 
1./sq.m/min. and 20 c.c. per beat. On May 25, 1935, 600 
c.c. of fluid was removed (2nd tap) and 48 hours later the 
cardiac output had increased to 2.46 1./min. or 2.26 
1./sq.m/min. and 25 ¢c.c. per beat. Results similar to these 
were obtained on three other occasions (the third tap, 
June 21, 1935, the seventh, November 6, 1935, the thirteenth, 
February 27, 1936). In short, the cardiac output per 
minute, and cardiac index and output per beat were de- 
creased when fluid was present in the pericardial cavity 
and increased following its removal. The measurements 
made after the exploratory operation revealed no signifi- 
cant trends from those recorded before operation (Fig. 1, 
February 27, 1936). 


Effect on Venous Pressure. The venous pressure was 
measured whenever the cardiac output was estimated, as 
well as on many other occasions. The accumulation of 
fluid in the pericardium was found to be associated with 
rise in venous pressure, varying between 159 and 235 mm. 
saline (Fig. 1), at the time the cardiac output was 
diminished, and fell to normal level after tap (55 to 83 mm. 
saline), the cardiac output now having increased. 

Effect on Circulation Time. The arm to tongue circu- 
lation time varied between 10.6 and 11.2* seconds when 
pericardial effusion was present and became shorter on 
each occasion after tap, falling so that the range became 





* The average time for normal children from 8 to 16 years of age is 
8.6 seconds, the range 5.0 to 13.5 seconds (18). 
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6.1 to 9.8 seconds (Fig 1). The longer circulation times 
were found when the cardiac output was decreased and 
the venous pressure elevated and the shorter ones after 
tap when the cardiac output. was greater and the venous 
pressure normal (Fig. 1). 
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In this figure are presented data relating to 
venous pressure, cardiac output, circulation 
time and cardiac rate in the presence of peri- 
cardial effusion. Observations are recorded 
before as well as after pericardial tap. 


Effect on Cardiac Rate. The heart rate was faster when 
the sac was distended with fluid than it was after peri- 
cardial tap (Fig. 1). This was found to be the case on each 
occasion; the slowing resulting from relief of the tam- 
ponade was, however, greater on some occasions than on 
others. This variation is no doubt accounted for by the 
amount of fluid which was present before tap, and the 
amount removed. 


Effect on Blood Pressure. The blood pressure followed 
no fixed pattern. It was low when the patient was in her 
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Figure 3 


In this figure are shown electrocardiographic records 
of this patient. From above downward the first 4 
photographs are Leads I, II, III and IV (chest lead) 
respectively, taken on May 24, 1935 when there was 
fluid in the pericardial cavity. The record at the 
bottom is lead IV (chest lead) taken on May 27, 
1935 after 600 c.c. of fluid was removed from the 
pericardial cavity. 


best state; since pericardial tap was at times followed by 
slight rise and at other times by slight fall in pressure no 
conclusions can be drawn from this case. 

Effect on Cardiac Silhouette. When there was fluid in 
the pericardial sac the cardiac silhouette was large and be- 
came correspondingly smaller after tap, but not all of the 
fluid being removed the true size of the heart was not 
revealed. It did not appear large, however, either on 
physical examination or when it was exposed at operation 
(November 15, 1935). When there was fluid in the peri- 
cardial cavity the cardiac silhouette assumed the water 
bottle configuration commonly associated with this lesion 
(Fig. 2b., May 24,1935). Its shadow had decreased in size 
(Fig. 2c.) on May 27, 1935, after the removal of 600 c.c. of 
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fluid. In Figure 2a, April 30, 1935, the cardiac silhouette 
was the smallest that has been recorded. 

Electrocardiograms. The electrocardiogram showed 
QRS complexes of low magnitude (Fig. 3) in all leads. 
There was no significant change in the electrical axis with 
change in position of the patient, either when there was 
fluid in the pericardial cavity, or after its removal, or after 
the exploratory operation. On several occasions the ampli- 
tude of the QRS complexes in the chest lead” increased 
after pericardial tap (Fig. 3). 

Effect on Vital Capacity. The vital capacity of the 
patient was decreased with respect to that of a normal 
girl of her age*. The vital capacity on all but one 
occasion was less when the fluid was present in the sac 
than after tap. One set of observations may serve as an 
example: The vital capacity on May 24, 1935, measured 
900 ¢.c. After removal of 600 c.c. of pericardial fluid, the 
vital capacity on May 27, 1935 measured 1100 c.c. Toa 
certain extent the alterations in vital capacity are no doubt 
reflections of the encroachment of the pericardial contents 
upon the space usually occupied by the lungs. 


Effect of Pericardial Tap on Output of Urine. On the 
occasion of the twenty-third admission, November 16, 1936, 
the patient remained in bed two and a half days before tap 
and two and a half days after pericardial tap, in order to 
keep account of the fluid intake and output. The output 
of urine was approximately three times greater the day 
after tap than the day before (1020 c.c. and 385 c.c. respec- 
tively). In short, the output of urine appeared to increase 
following tap. 

DISCUSSION 


It appears therefore that when fluid accumulated in the 
pericardial cavity in sufficient quantity to give tamponade 
effect the venous pressure rose, the cardiac output became 
less, the output per beat smaller, the circulation time 





* According to the Wilson and Edwards (20) standards the vital capacity 
of this patient on May 27, 1935 was approximately 50 per cent below the 
average for her size. 
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longer and the heart rate faster. On removal of the fluid 
by mechanical means (tap) the venous pressure fell, the 
cardiac output increased per minute and per beat, the 
circulation time became shorter and the heart rate slower 
(Fig. 1). In other words, there is great decrease in the 
capacity of the heart as a pump when there is increase in 
fluid in the pericardial cavity. The fluid in the sac inter- 
feres with the filling of the heart and as it increases there 
is progressive increase in its interference, which is objec- 
tively identified by the rise in venous pressure. The cardiac 
output per minute and per beat appear to decrease because 
of the decrease in amount of blood that enters the right 
heart ; for the heart can put out only the amount of blood 
that is available to it; moreover, since the diastolic size of 
the heart is restricted its output may be decreased because 
of limitation of extent of its contraction. A correlation 
appears between venous pressure and cardiac output in 
cardiac tamponade as illustrated by the case of this patient. 
The venous pressures (Fig. 4) have been arranged in de- 
creasing order, disregarding chronological sequence, and 
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Figure 4 


In this figure are recorded data relating to venous pres- 
sure and cardiac output. The observations of venous 
pressure have been plotted in decreasing order, disre- 
garding chronological sequence. Above venous pressure 
have been plotted the corresponding measurements of 
cardiac output (see text). 
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above them have been plotted the corresponding levels of 
cardiac output (Fig. 4). A step-like decrease in venous 
pressure is associated with a step-like rise in cardiac output. 
For the elevated venous pressures the two curves are 
approximately mirror images of each other. At the higher 
levels of venous pressure (235 mm.) the cardiac output is 
greatly diminished (1.54 1./min.) and as the venous pres- 
sure falls, the cardiac output increases in a surprisingly 
uniform fashion, this relationship being maintained until 
the venous pressure has fallen to 83 mm., the normal range, 
where fluctuations in cardiac output are observed. This 
relationship attains added significance through consider- 
ation of the fact that these observations were made over 
a period of many months and are plotted without chrono- 
logical sequence. The rise in venous pressure appears then 
to give a measure of the decrease in cardiac output and the 
degree of tamponade. 


On two occasions the pressure in the pericardial sac 
was measured and found to be 100 mm. and 75 mm. of the 
fluid, respectively. The effect of removal of successive 
increments of fluid on the venous pressure was observed on 
two occasions. On inserting the needle into the pericardial 
cavity the venous pressure fell sharply from 198 mm. to 
155 mm. on February 27th, 1936 (Fig. 5). In short, the 
fluid which flowed into the tapping system was sufficient 
to relieve tension in the sac; the venous pressure then fell 
rapidly with the removal of each 50 to 100 c.c., reached 100 
mm. when about 400 c.c. had been removed and after that its 
fall was more gradual. Results indicating similar trends 
were observed on the second occasion. These observations 
do not throw light on the degree of distensibility of the 
pericardium in normal human beings, since in this case it 
underwent frequent stretching and remained distended so 
long that it remained large permanently and did not 
shrink to encase the heart completely at any time. This 
was the observation at operation, for after removal of the 
fluid it was left as a thin walled, wrinkled sac, it is this 
which filled until tamponade occurred. In this instance, 
considerable amounts accumulated before embarrassment 
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In this figure is shown the fall in venous pressure with the removal 
of successive amounts of pericardial fluid, together with the 
intrapericardial pressure. 


was evident. Care was exercised at each tap to remove fluid 
slowly in order to allow for circulatory adjustments and 
to prevent rapid dilatation of the heart. 

Fineberg' has found in acute pericardial distention that 
approximately one-third the weight of the heart in cubic 
centimeters of saline can be injected into the pericardial 
cavity before interference with ventricular filling (esti- 
mated by rise in venous pressure) occurred in dogs. He 
makes the estimation that 80 to 100 c.c. of pericardial fluid 
can be present before a rise in venous pressure occurs, if 
relations observed in animals obtain in human beings. As 
a consequence of these observations it may be inferred that 
the pericardial sac offers ample margin by which the 
normal heart may dilate. What is measured under the 
conditions of Fineberg’s observations may not be so much 
the degree of distention of the pericardium but rather the 
amount the heart volume may be compressed or encroached 
upon. 

The mechanism of formation and absorption of peri- 
cardial fluid is not understood. The lymphatic drainage 
has not been adequately studied. It was thought that the 
absorption of dyes from the pericardial cavity in this 
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patient might throw some light on the size of the molecules 
that could be absorbed from this cavity. The plan was 
as follows and observations were made on two occasions: 
After removal of as much pericardial fluid as possible and 
while the needle was still in place phenolsulphonephthalein 
2 c.c. was injected into the cavity. The rate of excretion of 
the dye in the urine was followed. On the first occasion, 
January 18, 1936 (eleventh tap, 1200 ¢c.c.) more than 75 
per cent of the dye was recovered in the urine within 
24 hours; one of the intermediary specimens was lost and 
the total amount excreted is not known. On the second 
occasion, September 16, 1936 (twenty-second tap, 1800 c.c.), 
99 per cent of the dye was excreted in twenty-five and one- 
half hours. The excretion was somewhat slow in reaching a 
maximum but was for the most part all removed from the 
cavity in twenty-four hours. Thus, this dye given intra- 
pericardially reaches the blood, and finally the kidney. 

On the other hand, the dye given intravenously appar- 
ently did not find its way into the pericardial cavity. On 
November 19, 1936, at 1 p.m. phenolsulphonephthalein 1 c.c. 
was given intravenously. At 1:30 p.m. pericardial tap 
number 23 was performed and 1000 c.c. of fluid removed. 
Dye could not be detected in the pericardial fluid; the 
patient had excreted all the dye in the urine at the end of 
four hours. 

On one occasion, June 2, 1936 (eighteenth tap, 650 c.c. 
of fluid) vital red, 1.0 c.c. of 1.5 per cent solution for each 
5 kgm., a total of 6 c.c., a dye having a larger molecule than 
phenolsulphonephthalein was placed in the pericardial 
cavity at the conclusion of the tap. Colorimetric titration 
was not resorted to but amounts detectable by the naked 
eye were not excreted in the urine in the following thirty- 
five hours. At the time of the next tap (the nineteenth) 
on July 1, 1936, that is, twenty-nine days later, the fluid 
removed was dark pink in color (usually greenish yellow) 
indicating the presence of the dye at the end of one month 
and that it had not been absorbed. On February 2, 1936, 
the patient was given 3 c.c. of 1.5 per cent vital red at 1:15 








31 





RECURRENT PERICARDIAL EFFUSION 








p.m. intravenously. At 5:15 p.m. pericardial tap was done 
and 1150 ¢.c. of fluid was removed. The dye could not be 
detected in the fluid on gross examination. In short, dye 
of this size molecule given intravenously does not find its 
way into the pericardial fluid at the end of four hours. 
rom these observations we make the inference that mole- 
cules of the order of phenolsulphonephthalein were absorbed 
readily from the pericardial cavity while the larger mole- 
cule represented by vital red was not absorbed but re- 
mained in the cavity. On the other hand, neither the small 
molecule of phenolsulphonephthalein nor the larger one of 
vital red, in the concentrations given, found their way out 
of the circulating blood into the pericardial cavity at the 
time of examination. In all likelihood the small molecule 
of phenolsulphonephthalein was removed from the peri- 
cardial fluid by way of the sub-epicardial capillaries. 

Our observations with respect to the absorption of dyes 
of different molecular sizes no doubt find their explanation 
in the observations made by Drinker and Field” relating to 
absorption from the pericardial cavity in rabbits. They 
found that simple solutions are absorbed by the sub-epi- 
cardial blood capillaries; on the other hand, serum and 
graphite particles were removed very slowly. The small 
molecular size of phenolsulphonephthalein apparently per- 
mits of its ready transfer into the sub-epicardial capil- 
laries; the large size of the vital red molecule no doubt 
places it in the category represented by serum and graphite 
particles. Entrance into the lymphatic stream from the 
pericardial cavity apparently occurs only with the greatest 
difficulty and very slowly (Drinker and Field”). 

We have no data which permit us to draw conclusions 
regarding the nature of the defect which is responsible 
for the formation of pericardial fluid in excessive quantities 
in this patient. The chemical nature of the fluid in all 
probability accounts for its not being absorbed. The fluid 
on one occasion, April 20, 1936 (sixteenth tap) had approxi- 
mately the same total protein content (both albumin and 
globulin) as the blood of this patient ; the osmotic pressure 
of the two fluids would be approximately identical; this 



















































32 BULLETIN of THE NEW YORK ACADEMY of MEDICINE 


being the case there would be no opportunity for the passage 
of fluid from the cavity into the sub-epicardial blood capil- 
laries. On another occasion (the twenty-third tap on No- 
vember 19, 1936) the total protein content of the peri- 
cardial fluid (seventeenth tap) measured 4.2 grams per 
cent (albumin 1.2 gm., globulin 2.6 gm.) and the serum 
protein 6.7 gm. per cent (albumin 2.9 gm., globulin 2.9 gm.). 


SUMMARY 


The case of a patient whose presenting lesion is recurrent 
chronic pericardial effusion has been described. On the 
basis of the negative data which have been accumulated the 
etiology is at present unknown. That it is the result of a 
chronic low grade infection must be kept in mind. The 
usual clinical evidences of infection are, however, lacking. 
That it may be a disturbance in the mechanism of forma- 
tion or resorption of pericardial fluid is a possible expla- 
nation. Evidence in favor of this may be found in the 
observation that the mesothelial layer of cells lining the 
parietal pericardium were lacking. Whether this layer of 
cells was stripped off during its removal, fixing and prepa- 
ration for examination we are unable to state. The very 
nature of the fluid found in this particular case, in the light 
of known facts, makes its resorption difficult once it has 
been poured into the cavity. Exploratory operation after 
one year has not appeared to alter the course of the disease 
significantly. The possibility of further surgical interven- 
tion has been discussed without having the way made clear 
as to the best procedure. 


We have had occasion to make many clinical observations 
in this patient and these allow us to restate the clinical 
manifestations of cardiac tamponade which develop gradu- 
ally: (1) The evidence of obstruction to entrance of blood 
into the heart is revealed by the distended veins, particu- 
larly those of the neck, and objectively by a rise in venous 
pressure; (2) dyspnea; (3) edema of the face, eyelids and 
forehead; (4) pulmonary congestion and pleural effusion; 
(5) enlargement of the liver; (6) ascites; (7) edema of the 
extremities; (8) tachycardia; (9) paradoxical pulse has 
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been a constant finding in our experience; (10) the heart 
sounds may be distant; (11) the area of cardiac dullness 
is increased and Ewart’s sign, and Rotch’s sign may be 
found; (12) the Roentgen ray photograph reveals the 
water-jug contour and on fluoroscope examination, the 
diminution or absence of cardiac pulsation may be ob- 
served ; (13) in our experience there has been no correlation 
of blood pressure changes with the presence of fluid; the 
pulse pressure is usually small; (14) the electrocardio- 
grams obtained of this patient as well as those already 
recorded in the literature, indicate that the QRS complexes 
are usually of low voltage in the presence of pericardial 
effusion. This configuration of the electrocardiogram does 
not appear to be pathognomonic of pericardial effusion, for, 
to give one illustration, it appears to be characteristic also 
of chronic constrictive pericarditis. 


Our studies of the circulation have revealed these facts: 
In the presence of chronic pericardial effusion in the case 
of this patient (1) there occurs a rise in the venous pres- 
sure; (2) the circulation time becomes longer; (3) the 
cardiac output per minute and, more significantly, per beat 
is diminished; (4) the intrapericardial pressure is in- 
creased; (5) the rise in venous pressure appears to be a 
very good measure of limitation in cardiac output in this 
instance, for it seems to be a fact that successive incre- 
ments of rise in venous pressure result in decrease in 
cardiac output. There is change in the reverse direction 
of all these with removal of pericardial fluid. 


We have made certain observations on the passage of 
dyes from the pericardial cavity into the circulation and 
from the circulation into the pericardial cavity. We chose 
two dyes; one, phenosulphonephthalein, has a small mole- 
cule. It appears that it finds its way with moderate 
rapidity from the pericardial cavity into the blood stream 
and is excreted in the urine in its total amount in approxi- 
mately twenty-four hours. On the other hand, vital red, 
having a larger molecule, introduced into the pericardial 
cavity was present in its fluid four weeks later, and detect- 
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able amounts did not appear in the urine. It is likely 
that the removal of the small molecule of phenolsulpho- 
nephthalein was by way of the sub-epicardial capillaries as 
Drinker and Field” have found to be the case in rabbits. 


These same dyes introduced intravenously did not appear 
in the pericardial fluid at the times observations were 
made. The similarity in the protein content of the blood 
may account for failure of resorption of the fluid. 


From our clinical and laboratory examinations as time 
has gone on, no developments have appeared which lead 
us to a clearer understanding of this puzzling case. 
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SCHEDULE OF LECTURES AND HOSPITAL 
DEMONSTRATIONS IN THE MODERN METHODS 
OF DIAGNOSIS AND TREATMENT OF SYPHILIS 


Sponsored by The New York Academy of Medicine 
at the request of the Commissioner of Health 


WEEKLY LECTURES AT THE ACADEMY 
WEDNESDAY AFTERNOONS AT 4:30 O'CLOCK 


History and Etiology of Syphilis, Howard Fox—February 3 


Common Types of Primary and Secondary Syphilis, Louis Chargin— 
February 10 


Unusual Types of Primary and Secondary Syphilis, W. Bayard Long 
—February 17 


Prenatal and Congenital Syphilis, Isidore Rosen—February 24 


Significance of Serologic Tests in Syphilis, A. Benson Cannon— 
March 3 


Epidemiology of Syphilis, C. Walter Clarke—March 10 
Treatment of Syphilis, Leo Spiegel—March 17 


PRACTICAL DEMONSTRATION OF PATIENTS, METHODS OF 
DIAGNOSIS AND TREATMENT IN THE FOLLOWING CLINICS, 
FEBRUARY 8 TO MARCH 27, 1937 


Borough of Manhattan—Bellevue Hospital, Howard Fox, Monday and 


Thursday, 2-3 


Health Dept. Clinic, Louis Chargin, Tuesday and Thursday, 9-10:30 

Harlem Hospital, Samuel Irgang, Friday, 3-4 

Lenox Hill Hospital, Leo Spiegel, Monday and Friday a.m. 

Mt. Sinai Hospital, Isidore Rosen, Tuesday and Saturday, 2-3:30 

St. Luke’s Hospital, W. Bayard Long, Mon. and Thurs., 1:30-3 

Vanderbilt Clinic, J. Gardner Hopkins, Monday, 3-4 and Thursday, 
4-5, beginning March ist 

Skin and Cancer Unit, Post-Graduate Hospital, George Miller 
MacKee, Monday and Saturday, 2-4 


Borough of Brooklyn-—Health Dept. Clinic, George F. Hogan, Tuesday 


and Friday, 9-12 

Long Island College Hospital, Moses Silverman, Wednesday and 
Friday, 9-12 

Kings County Hospital, Alfred Potter, Wed. and Sat., 9-12 


Borough of Queens—Queens General Hospital, Rudolph Boenke, 


Tuesday and Thursday, 3-4 


Borough of Bronx—Morrisania Hospital, Samuel Feldman, Tuesday 





and Friday, 9-11 
Attendance is open to members of the medical profession. 
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Abstracts of Papers Presented Before a Combined Meeting of the Sections 
of Medicine and Obstetrics and Gynecology, December 15, 1936 


1. THE SIGNIFICANCE OF PREGNANCY FOR THE 
TUBERCULOUS WOMAN 


J. BuRNs AMBERSON, Jr. 


During the childbearing age tuberculosis is the most fatal of all 
diseases in women. Young women  zapronges: may develop small 
pulmonary infiltrations which cause few or no symptoms, may not 
give rise to abnormal physical signs, but can almost always be identified 
by the X-ray. Such lesions are unstable and have a tendency to break 
down rapidly and spread. Various factors, including pregnancy, may 
favor progression of the disease. Tuberculous women should be 
advised against becoming pregnant until the pulmonary lesions have 
been arrested and apparently healed under normal conditions of life 
for at least two years. Women who have early exudative or poorly 
healed lesions are in danger from the tuberculosis, and pregnancy 
must be considered a liability, even though the tuberculosis may not 
be producing obvious symptoms such as fever. In every case, complete 
examinations should be carried out in order to estimate the potential 
menace of the disease. The significance of the pregnancy can then 
be estimated with reasonable accuracy. Modern therapy opens the 
prospect of pregnancy to women who otherwise could never be advised 
to undertake it. The ideal is to detect the tuberculosis by proper case 
finding methods before the woman becomes pregnant, or at least in 
the first month of pregnancy. This insures better control of the 
situation than any other method. 


2. TUBERCULOSIS FROM THE POINT OF VIEW 
OF THE OBSTETRICIAN 


Harvey B. MATTHEWS 


Motherhood is the cherished hope of every woman. Usually during 
adolescence and young womanhood this desire is most manifest, and 
it is the age of highest incidence of Pulmonary Tuberculosis. The 
problem, therefore, assumes importance. Opinions, rendered by com- 
bined decisions of the tuberculosis Specialist, the expert Obstetrician, 
the Pediatrician, the Roentgenologist, and the Pathologist, for the 
individual who desires or becomes pregnant is advisable. We have 
no right to say ““No woman with tuberculosis can safely bear children”, 
nor can we please Mussolini and say “tuberculosis doesn’t matter, 
let her go ahead and have children—the country needs them for 
soldiers”. 
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“A middle of the road” attitude can give successful results, in a 
good proportion of cases, when judged by a group with a reasonable 
thorough understanding of the two conditions in association. Success 
also is dependent on the cooperation of the patient. 


If tuberculous women who wish to become pregnant or who are 
already pregnant have “taken the cure’ and have learned how to live— 
and have the character and determination to carry out a rigid regime 
—there is no good reason for them not to procreate. On the other 
hand, pregnancy in the active tuberculous patient, no matter how 
little tuberculosis is present, is dangerous—in some cases very danger- 
ous. Therapeutic abortion, therefore, should be performed. 


In the moderately advanced active cases, pregnancy is very danger- 
ous. However, if 3 or 4 or more years are allowed to elapse following 
“arrest”, during which time the general health has remained satisfactory, 
pregnancy may be undertaken with comparative safety even in these 
cases. 


In advanced cases, especially with cavitation, it goes without argu- 
ment, that pregnancy is absolutely contra-indicated. 


3. THE CARDIAC FUNCTIONAL CAPACITY AS AN AID TO 
PROGNOSIS DURING PREGNANCY 


HAROLD E. B. PARDEE 


Cardiac functional capacity was discussed and its application to 
pregnant women outlined in detail. A series of 52 deliveries was 
reported from the Woman's Hospital and the Cardiac Clinic of the 
Polyclinic Hospital with only one death which could be attributed 
to an aggravation by the pregnancy. Of 28 patients with Class 1 
functional capacity two developed slight cardiac — during 
pregnancy or shortly afterwards. Of 21 patients in Class 2-a when 
first seen, one showed evidence of cardiac strain during and for several 
days after labor and died three months later, after her return home. 
Three became 2-b during the last trimester. One of these pregnancies 
was interrupted at the sixth month, the other two went to term. The 
other 17 patients in Class 2-a passed through pregnancy and were 
delivered without noteworthy tachycardia or dyspnea. Of the three 
patients presenting themselves in Class 2-b, two had normal deliveries, 
and one a cesarean. All made good recoveries. The importance 
of the complication of continuous auricular fibrillation was stressed. 
Recommendation was made that the pulse and respirations be counted 
every 20 minutes during labor and that a pulse over 110 with respira- 
tions over 25 should be considered a sign of approaching heart failure. 
It was concluded that the functional capacity rating is useful in pre- 
dicting the reaction of the heart to pregnancy and labor. 














ABSTRACT OF PAPERS 


4. HEART DISEASE FROM THE VIEWPOINT 
OF THE OBSTETRICIAN 


NICHOLSON J. EASTMAN 


There is general agreement that cases of heart disease in pregnancy 
are best handled by the obstetrician and cardiologist in close coopera- 
tion. The chief responsibility of the cardiologist is to establish the 
diagnosis of rheumatic heart disease and to estimate the functional 
capacity of the heart. The latter is best expressed in terms of the 
classification of the New York Heart Association. To the obstetrician 
it now falls to adjust the work imposed by pregnancy and labor in 
such a manner that it can be easily accomplished by the cardiac force 
at hand. As a result of the increase in cardiac output which occurs 
in pregnancy, the heart is obliged to perform on an average 50 per 
cent more work than it did in the pre-gravid state. The work in 
labor varies with certain obstetrical factors, notably parity, and if 
need be can be reduced to a minimum by operative delivery, that is 
by forceps delivery; and if the cardiac reserve be very low, by caesarean 
section. The successful handling of these cases necessitates adequate 
rest during pregnancy, avoidance of upper respiratory infections, recog- 
nition of early signs of heart failure, and punctilious care during labor. 


5. HYPERTENSION, CHRONIC NEPHRITIS AND 
THE TOXEMIAS OF PREGNANCY 


From the Viewpoint of the Internist 
ALVIN J. B. TILLMAN 


A comparison of the clinical courses of essential hypertension, 
chronic nephritis, and toxemia of pregnancy is made. The — 
of all three disturbances is compared. The course, extending over 
many years, of patients who have had toxemia of pregnancy is illus- 
trated. This is contrasted with the course of essential hypertension. 
The pathological lesions of the former in the follow-up period are 
shown to be identical with the latter. As a result, it is urged that 
the term chronic nephritis be used very carefully in reference to the 
cases of post-toxemia of pregnancy. It is also suggested that the main 
lesion is arteriolar sclerosis. 


6. HYPERTENSION, CHRONIC NEPHRITIS AND THE 
TOXEMIAS OF PREGNANCY 


From the Viewpoint of the Obstetrician 


R. GorRDON DouGLas 


In 11,336 consecutive patients seen in The New York Lying-in 
Hospital, there were 1299 instances of toxemia, an incidence of 11.47 
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per cent. These patients were grouped according to the classification 
of Stander and Peckham. 

The concept that pre-eclampsia and eclampsia represent a single 
disease entity distinct from the other toxemias is presented. Evidence 
is cited illustrating definite pathological changes in the cardio-renal- 
vascular systems of at least one quarter of such patients in follow-up 
studies. 

The “Unclassified” Toxemias at the time of discharge of the patient 
from the hospital were observed for varying periods of time up to 
three years, at which time it was found that twice as many presented 
signs of cardio-renal-vascular changes as were found to be normal. 
Even some patients that had a diagnosis of ‘Low Reserve Kidney” 
when discharged from the hospital were found to have more or less 
permanent changes in their renal or vascular systems, after a similar 
period of observation. 

Because of such findings, repeated follow-up observations of all 
patients manifesting evidence of hypertension or albuminuria during 
pregnancy is strongly advocated, and the important role played by the 
obstetrician is the diagnosis and the interruption or prevention of 
pregnancy in such individuals. 
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PROCEEDINGS OF ACADEMY MEETINGS 
DECEMBER 
STATED MEETINGS 
December 3 
ExEcuTIVE SESSION—a. Reading of the Minutes; b. Presentation of Academy Medal to 
Alfred Newton Richards, University of Pennsylvania; c. Election of Academy Officers. 
THe NINETIETH ANNIVERSARY Discourse DeLiverED By—James Grafton Rogers, 
Master of Timothy Dwight College, Yale University, on the subject ‘“‘The Professions 
in World Turmoil’. 


THE HARVEY SOCIETY (IN AFFILIATION WITH THE NEW YORK ACADEMY OF MEDICINE) 


December 17 
THe TuHirp Harvey Lecrure, “Some Functions of the Hypothalamus,”’ S. Walter 


Ranson, Professor of Neurology, Director of the Institute of Neurology, Northwestern Uni- 
versity Medical School. 


— 


Ill. 
IV. 


~ 
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Ill. 
IV. 
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SECTION MEETINGS 
SECTION OF DERMATOLOGY AND SYPHILOLOGY—December 1 
READING OF THE MINUTES. : 


. PRESENTATION OF CasEs—a. Vanderbilt Clinic, College of Physicians and Surgeons; 


b. Miscellaneous cases. 
DiIscussION OF SELECTED CASES. 
EXECUTIVE SESSION. 
SECTION OF SURGERY—December 4 


. READING OF THE MINUTES. 
. PAPERS OF THE EvENING—a. The incidence of asymptomatic pathology in the appendix, 


Harold J. Shelley; b. Acute appendicitis in children, Philip D. Allen; c. Conditions 
erroneously diagnosed as appendicitis, Charles Gordon Heyd. 
GENERAL Discussion. 
EXECUTIVE SESSION. 
SECTION OF NEUROLOGY AND PSYCHIATRY—December 8 


. PRESENTATION OF CasES—a. A case of non-neoplastic syringomyelia with Rosenthal 


fibers ; consideration of pathogenesis of syringomyelia, James R. Lisa, Amour F. Liber 
(by invitation) ; Discussion: Leon H. Cornwall; b. A case of intracranial epidermoid, 
Sidney W. Gross (by invitation) ; Discussion: E. D. Friedman. 


. PAPERS OF THE EvENING—a. Calcium therapy in hypertonic colopathy: Clinical observa- 


tions, Theophilus P. Allen; Discussion: Louis Casamajor, Robert F. Solley, Alice 
Bernheim (by invitation), Irving H. Pardee; b. Judicious selection of cases for 
psychoanalytic therapy, Sandor Lorand; Discussion: Sandor Radé, C. P. Oberndorf, 
D. H. Levy, Adolph Stern, A. A. Brill. 

SECTION OF PEDIATRICS—December 10 


I. PAPERS OF THE EVENING—Program from the Department of Pediatrics, Cornell University 


Medical College. (Each paper limited to 12 minutes)—a. The passive transfer of 
antibody of human hypersensitivity: 1. Titration and application of method, Vernon 
W. Lippard (by invitation), William M. Schmidt (by invitation) ; 2. Fluctuations of 
titer in treated and untreated hay fever patients, William M. Schmidt (by invitation), 
Vernon W. Lippard (by invitation) - Discussion by Oscar M. Schloss; b. Nitrogen 
metabolism of premature infants. Comparative studies of human and cows’ milk, 
Harry H. Gordon, Marjorie A. Wheatley (by invitation), Miss Eleanor Marples (by 
invitation) ; Discussion by Samuel Z. Levine; c. The natural history of rheumatic 
fever in the first three decades, May G. Wilson; d. Sedimentation rate as an index 
of response to treatment of nutritional anemia, Carl H. Smith. 
COMBINED MEETING OF THE SECTION OF OBSTETRICS AND GYNECOLOGY AND THE 
SECTION OF MEDICINE—December 15 
Medical complications of pregnancy from the point of view of internist and obstetrician. 


I. PAPERS OF THE EvENING—a. Pulmonary tuberculosis, J. Burns Amberson, Jr., Harvey B. 


Matthews; b. Heart disease, Harold E. B. Pardee, Nicholson J. Eastman, Baltimore 
(by invitation) ; c. Hypertension, nephritis and the toxemias, Alvin J. Tillman (by 
invitation), Robert G. Douglas (by invitation) ; Discussion: William H. Herrick, 
William E. Studdiford, H. J. Stander (by invitation). 
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II. GENERAL Discussion. 

SECTION OF GENITO-URINARY SURGERY—December 16 

I. READING OF THE MINUTES. 

II. PAPERS OF THE EvENING—a. The indications for transurethral resections, Frank C. 
Hamm (by invitation) ; b. Technique of transurethral prostatic resection, Reed M. 
Nesbit, Ann Arbor (by invitation); Discussions: Thomas J. Kirwin, Joseph F. 
McCarthy, Nathaniel P. Rathbun, Alexander R. Stevens, W. Calhoun Stirling, Wash- 
ington, D. C. 

III. Generat Discussion. 

SECTION OF OTOLARYNGOLOGY—December 16 

I, READING OF THE MINUTES. 

II. PAPERS OF THE EvENING—a. Embryology and physiology of the tonsil, W. H. Rogers, 
Dept. Anatomy, College of Physicians and Surgeons (by invitation) ; b. Pathology of 
the tonsil and related mucous glands and bronchiogenic cysts, Louise H. Meeker; 
c. Anesthesia in tonsillectomy, Charles S. Hunt (by invitation) ; d. Indications for 
and choice and mechanics of operations, Joseph D. Kelly (by invitation) ; e. Results 
from operations, postoperative care (data on rheumatism, arthritis, cardiovascular 
and systemic disease), William H. Turnley. 

III. GENERAL DISCUSSION OPENED BY—Charles Hendee Smith, Lee M. Hurd, Ward J. 
MacNeal, Arthur Nilsen, Lucile V. Moore (by invitation), David H. Jones, Clarence 
H. Smith. 

IV. Executive Session. 

SECTION OF ORTHOPEDIC SURGERY—December 18 

I. Executive Session—a. Reading of the Minutes. 

II. PAPERS OF THE EvENING—A Symposium on Weak Feet. a. Criticism of the ordinary 
shoe, Dexter D. Ashley; b. Treatment of pronated feet, J. J. Nutt; c. Conservative 
treatment in weak feet, Armitage Whitman; d. A pediatrician looks at weak feet, 
Royal S. Haynes; e. Treatment of weak feet by naviculo-cuneiform arthrodesis, Felix 
L. Butte (by invitation) ; f. Some observations in the operative correction of weak 
feet, Paul Lapidus (by invitation); g. Value of rigid foot braces, Edgar D. 
Oppenheimer. 

SECTION OF OPHTHALMOLOGY—December 21 
Program arranged by THE MANH/TTAN Eye, EaR AND THROAT HospPiTAL 
Instructional Hour, 7:00 to 8:00 P. M. 

SYPHILIS OF THE EyE—Andrew Anderson Eggston, Frank Garai (by invitation) ; Discussion: 
David Henry Webster. 

SCIENTIFIC PROGRAM 

I. READING OF THE MINUTES. 

II. Report oF Cases—a. Oxycephaly (two slides), Girolamo Bonaccolto; b. Melano- 
sarcoma of limbus of cornea, Rowland Hyde Merrill (by invitation) ; c. Some observa- 
tions on keratoplasty, R. Townley Paton; d. Effect of adrenalin on sympathetic 
nervous system of the eye, Louis Hubert; e. Presentation of muscle case, Charles E. 
Davies (by invitation) ; f. Technique of retinal detachment operation as practiced 
at the Manhattan Eye, Ear and Throat Hospital, Joseph Levine. 

III. PAPERS OF THE EvENING—a. Summary of orthoptic work at the Manhattan Eye, Ear and 
Throat Hospital, Frank Conrad Keil; Discussion: Lewis Webb Crigler; b. Fundus 
lesion in polycythemia vera, Martin Cohen. 


AFFILIATED SOCIETIES 
NEW YORK MEETING OF THE SOCIETY FOR EXPERIMENTAL 
BIOLOGY AND MEDICINE—December 16 

I. Fluctuations in type 2 pneumococcus antibody during the menstrual cycle, V. Ross, 
L. R. Peizer. 

II. Integrity of the skin in relation to cutaneous absorption of insulin, M. Bruger, J. 
Flexner. 

III. Carboxymethylcysteine metabolism, its implications on therapy in cystinuria and on the 
methionine-cysteine relationship, E. Brand, R. J. Block, B. Kassell, S. F. Cahill. 

IV. Factors affecting human potassium tolerance, R. L. Zwemer, R. Truszkowski. 
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V. A virus causing oral papillomatosis in rabbits, R. J. Parsons, J. G. Kidd (Introduced 
by P. Rous). 
VI. Effect of thyro-parathyroidectomy in new born rats, T. N. Salmon. (Introduced by 
E. T. Engle). 
VII. Effect of emmenin on gonadotropic hormone excretion in castrates and spontaneous 
menopause, U. J. Salmon, R. T. Frank. 


NEW YORK PATHOLOGICAL SOCIETY in affiliation with 
THE NEW YORK ACADEMY OF MEDICINE—December 17 


. Case REeports—a. An unusual case of cystadenoma of the uterus, Charles Weitzman 
(by invitation), S. H. Polayes; b. Sudden death in a case of schistosomiasis of the 
lungs, B. M. Vance; c. Botryomycosis in the human, Alfred Plaut. 


os 


II. PAPER OF THE EvENING—Mesonephroma ovarii, Walter Schiller (by invitation). 


III. Executive SESSION. 


— 


NEW YORK ROENTGEN sOciIETY—December 21 


a 


. PRESENTATION OF CASES. 

Il. PAPER OF THE EvENING—“‘Cine-fluorography’’, William H. Stewart, F. H. Ghiselin 
(by invitation) . 

III. Discussion. 


IV. Executive SEssION. 


DEATHS OF FELLOWS OF THE ACADEMY 


Benepict, STANLEY Rossiter, A.B., Ph.D., 477 First Avenue, New York 
City; graduated with the degree of Bachelor of Arts from the University 
of Cincinnati in 1906 and with the degree of Doctor of Philosophy from 
Yale University in 1908; elected an Associate Fellow November 4, 1931; 
died December 21, 1936. 


He was instructor in chemistry at Syracuse University from 1908-09, 
associate instructor in biological chemistry at Columbia University from 
1909-10 and assistant professor of chemistry at Cornell Medical College 
from 1910-13. In 1913 he was made professor and head of the department. 


Professor Benedict had been president of the American Society of 
Biological Chemists from 1919-20 and vice president of the Harvey 
Society from 1920-21. He was a member of the American Association 
for the Advancement of Science and the National Academy of Sciences. 
He was managing editor of the American Journal of Biochemistry. 


Fintey, Carotine Sanprorp, M.D., 135 East 74th Street, New York City; 
graduated in medicine from Cornell University Medical College in 1901; 
elected a Fellow of the Academy January 2, 1913; died December 28, 1936. 


Dr. Finley was consultant obstetrician to the New York Infirmary for 
Women and Children. During the World War, she received a commission 
in the French Army and was decorated with the Croix de Guerre. She 
was a member of the American Endocrinological Association, the American 
Medical Association and the County and State Medical Societies. 
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Morris, Lewis Rutuerrorp, M.D., 1030 Fifth Avenue, New York City; 
graduated in medicine from Bellevue Hospital Medical College, New York 
City, in 1884; elected a Fellow of the Academy June 3, 1890; died December 


9, 1936. 


Dr. Morris was one of the founders and a member of the board of 
trustees of the New York Zoological Society. 
Myues, Rozsert CunnincHaAM, M.D., 1075 Park Avenue, New York City; 
graduated in medicine from the University of Louisiana in 1874; elected 
a Fellow of the Academy October 3, 1889; died January 1, 1937. 


Dr. Myles held a certificate from the American Board of Otology and 
was a member of the American Otological Society, the American Laryn- 
gological, Rhinological and Otological Society, the American Medical 
Association and the County and State Medical Societies. 








